Objective: Thrombocytopenia poses a significant problem in the elderly. not only are there varied causes, but it is also associated with significant morbidity and mortality. We carried out a study to learn the causes of isolated thrombocytopenia in elderly patients and to correlate the severity of thrombocytopenia and bleeding manifestations with various etiologic factors and comorbidities. Materials and Methods: A total of 108 patients above 50 years of age presenting with isolated thrombocytopenia (platelet counts of <100x10 9 /L with normal hemoglobin and total leukocyte counts) were enrolled in the study. Detailed history and clinical examinations were carried out for each patient. Complete blood counts were analyzed by automated cell counter. Peripheral smears were examined in all cases. HbsAg, anti-HCV, and anti-HIV testing by enzyme-linked immunosorbent assay was done in all patients. Wherever clinically indicated, bone marrow aspiration biopsy and cytogenetic studies were done.
Introduction
Thrombocytopenia poses an especially significant problem in the elderly, where it can not only lead to life-threatening bleedings, but may also be a presenting feature of underlying hematologic malignancies, which are more common in this age group [1] . Thrombocytopenia in the elderly is associated with significant morbidity and mortality, leading to frequent hospitalizations [2] . The most common type of isolated thrombocytopenia, immune thrombocytopenic purpura (ITP), is not uncommon in the elderly. In a study of 245 adult patients, the highest age-specific incidence was found in patients above 60 years of age [3] . Compared to patients of less than 40 years of age, those older than 60 have been reported to have a higher incidence of major hemorrhagic complications of ITP and a higher ITP-related mortality [1, 4] . In view of potential comorbidities such as hypertension, gastrointestinal disorders, and exposure to antiplatelet medications, older individuals have a greater risk of bleeding than children [1] . In addition to ITP, myelodysplastic syndrome (MDS) may present as isolated thrombocytopenia in the elderly [5] .
However, no large-scale study of isolated thrombocytopenia in the elderly and its effect on morbidity and mortality has been reported. To analyze the clinical profile, etiology, and correlation of severity of bleeding with various etiologic factors and comorbidities in patients of more than 50 years of age with isolated thrombocytopenia, we carried out a study at a tertiary care referral center.
Materials and Methods

Patients and Methods
All patients above the age of 50 years presenting with isolated thrombocytopenia to the outpatient department or admitted to the hospital with isolated thrombocytopenia were enrolled in the study. This study was an observational, both prospective and retrospective, single institution-based study. All studied patients had applied to the All India Institute of Medical Sciences for treatment. The study was given clearance by the ethics committee of the All India Institute of Medical Sciences, New Delhi. For the purpose of the study, isolated thrombocytopenia was defined as a platelet count of less than 100x10 9 /L with normal total leucocyte count and hemoglobin concentration. Low platelet counts as counted by automated cell counter were confirmed by peripheral smear (PS) examination and any pseudothrombocytopenia was ruled out. Patients with low platelet counts (<100x10 9 /L) by automated cell counter but normal counts by PS were excluded from the study.
A detailed history and examination was recorded for all enrolled patients. Particular attention was paid to the presence and severity of bleeding symptoms, site of bleeding, and duration of illness prior to presentation. Bleeding severity was graded according to the World Health Organization (WHO) bleeding scale [6] . Detailed history regarding drug intake, including alternative medicines, was recorded. History regarding comorbidities that are prevalent in this age group, mainly hypertension, diabetes mellitus, and coronary artery disease, was also recorded. Physical examination findings of each patient were noted. The presence of bleeding symptoms and their severity was assessed. A detailed systemic evaluation, which included abdominal, respiratory, cardiac, and neurologic examination, was also carried out. Complete blood counts were analyzed by automated cell counter (Sysmex). HbsAg, anti-HCV, and anti-HIV testing by enzyme-linked immunosorbent assay was done in all patients. Thyroid function tests were done in all patients. Bone marrow aspiration and biopsy were done in the following cases: a) Abnormal findings on clinical evaluation, especially presence of lymphadenopathy and/or organomegaly. b) Abnormal findings on PS in any of the cell lines. c) Strong clinical suspicion of MDS or ITP. Bone marrow cytogenetics was also studied in cases of suspected MDS. In the presence of clinical pointers toward connective tissue disorder, especially in females, special tests like ANA, dsDNA, lupus anticoagulant, and anticardiolipin antibodies were also done.
Diagnosis Immune Thrombocytopenic Purpura
For the diagnosis of ITP, absence of any obvious initiating and/or underlying cause of thrombocytopenia was mandatory. Diagnosis of ITP was based on recently published diagnostic guidelines [7] . All categories of ITP (acute, persistent, and chronic) were included in the study. Bone marrow aspirate and biopsy were done in all cases. Fulfilment of the following criteria were essential for the diagnosis:
1-Normal PS examination, except isolated thrombocytopenia. Large platelets were supportive of but not mandatory for diagnosis.
2-Normal or increased megakaryocyte number on visual assessment by a hematopathologist on bone marrow biopsy.
3-Absence of any megakaryocyte dysplasia, which is indicative of myelodysplasia.
4-Absence of clinically apparent associated conditions or causes of thrombocytopenia.
Myelodysplastic Syndrome
MDS was diagnosed on the basis of the WHO criteria [8] , which require the presence of dysplasia in hematopoietic cell series or the presence of cytogenetic abnormalities typical of MDS.
Drug-Induced Thrombocytopenia
Drugs were implicated as a cause of isolated thrombocytopenia if there was definite prior history of ingestion of a drug known to cause thrombocytopenia along with resolution of thrombocytopenia upon discontinuation of the drug.
Statistical Analysis
Statistical software R 2.11.1 was used (http://www.Rproject.org). Logistic regression analysis was carried out to study correlations of binary outcomes with different variables.
Results
A total of 108 patients above 50 years of age were enrolled in the study. The median age was 55 years. The oldest patient was 81 years old. Fifty-six patients were female and 52 were male. Mean duration of illness prior to presentation was 140.2 days, with a range from 12 days to 224 days. According to dietary habits, 57 patients (52.7%) were vegans while the rest consumed a mixed diet. Age-wise distribution is illustrated in Table 1 .
One hundred and two patients had bleeding as a presenting feature. Six patients were incidentally found to have thrombocytopenia during evaluation of unrelated illness. Mucocutaneous bleedings in the form of petechiae and ecchymoses were the only symptom in 38.8% (42/108) of patients. Ear, nose, and throat (ENT) bleedings in the form of gum bleedings or epistaxis were the second most common presentation with 13.8% (15/108) of patients presenting with some form of ENT bleeding. Among the severe bleedings, gastrointestinal bleeding was the presenting feature in 13.8% (15/108) of patients. Ten patients (9.2%) presented with intracranial (IC) bleedings. Out of these, 7 were subdural bleedings, while 3 patients had intraparenchymal bleedings. The underlying diagnosis was ITP in 9 of these patients, while 1 patient had drug-induced thrombocytopenia. On grading the severity of bleeding according to the WHO bleeding scale, 63 patients (58.3%) had grade 1, while serious bleedings of grades 3 and 4 were seen in 17 (15.7%) and 12 (11.1%) patients, respectively. Essential hypertension was the most common comorbidity in the study population with 41 (38%) patients having a history of hypertension. Type 2 diabetes mellitus was present in 27 (25%) patients. Primary hypothyroidism was present in 17.5% (19/108) of patients. Median platelet count was 22x10 9 /L, with a range from 2x10 9 /L to 80x10 9 /L. Breakdown of the final diagnoses of these 108 patients is given in Table 2 .
Occurrence of intracranial (IC) bleeding in patients of isolated thrombocytopenia and its correlation with other variables were analysed ( 
Discussion
A total of 108 patients above the age of 50 years presenting with isolated thrombocytopenia were analyzed in this study. We decided to take 50 years as the cut-off for the definition of "elderly" as this age better represents our elderly population. Although there are many definitions of old age, there is no general agreement on the age at which a person becomes old. In a recent study of prevalence of MDS in an elderly population in Africa, the WHO took as a cut-off 50 years [9] . The most common underlying diagnosis in this age group was ITP, which was expected as the highest age-specific incidence of ITP has been reported in patients above 60 years of age [3] . Although most patients with ITP have overall good outcomes, excessive morbidity and mortality can be attributed to both bleeding and the immunosuppressive treatments to which these patients are subjected [5] . In our series, 29 patients (26.8%) presented with severe (WHO grade 3/4) bleedings. Ten patients (9.2%) had IC bleeding. Out of these, 9 had ITP, whereas in 1 patient, thrombocytopenia was induced by drugs. In a study of 47 elderly patients with ITP, the incidence of brain hemorrhage was 3/47 (6.3%) [6] , which is less than the rate of 9/79 (11.3%) found in our study. Although none of the patients died due to thrombocytopenic bleedings, the incidence of IC bleedings is much higher than that reported in younger patients. The most common comorbidities were primary hypertension and type II diabetes mellitus, which were seen in 37.9% and 25% cases, respectively. Though comorbidities in ITP have been reported in the past, none of them were specifically studied in the elderly [10] . [11] . In the largest reported retrospective study of ITP in the elderly, risk of severe bleeding was associated with both platelet count (p<0.001; OR: 0.973) and age (p=0.025; OR: 1.039) [12] . On the contrary, according to the results of our study, the presence of comorbidities was a predictor of serious bleedings in elderly patients with ITP.
Conclusions
Isolated thrombocytopenia is a common clinical problem in the elderly and is associated with significant morbidity and mortality. In patients with ITP, the presence of essential hypertension and diabetes mellitus, which are common in this age group, is associated with occurrence of IC bleeding, which leads to significant morbidity in this otherwise benign disease. Due to the retrospective nature of this study, we could not analyze any correlation between glycemic or blood pressure control and the presence of IC bleedings in this population. Another weakness of this study was that we could not assess B12 and folic acid status in our patients, which are known to be affected by dietary habits, as half of our patients were vegans. Optimal management of comorbidities in this age group is of paramount importance if we are to prevent serious bleedings in the elderly thrombocytopenic population.
